Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.002 Å; R factor = 0.034; wR factor = 0.095; data-to-parameter ratio = 11.7.
The title compound, C 26 H 18 F 2 O 4 , is a naphthalene derivative in which the two aroyl groups at the 1-and 8-positions (peri positions) are anti to each other. There is an appreciable difference in the dihedral angles between the naphthalene ring system and the two benzene rings [66.88 (7) and 88.09 (6) ]. In the crystal, weak C-HÁ Á ÁO interactions involving one of the carbonyl groups and an aromatic C-H group ortho to the F atom seem to stabilize the packing of the molecules.
Related literature
Our study on the selective electrophilic aromatic aroylation of 2,7-dimethoxynaphthalene, has shown peri-aroylnaphthalene compounds to be formed regioselectively with the aid of a suitable acidic mediator, see: (Okamoto & Yonezawa, 2009 ). For related structures, see: Nakaema et al. (2007 Nakaema et al. ( , 2008 Table 1 Hydrogen-bond geometry (Å , ).
Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/ MSC, 2004); program(s) used to solve structure: SIR2004 (Burla et al., 2005); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97.
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Comment
In the course of our study on selective electrophilic aromatic aroylation of 2,7-dimethoxynaphthalene, peri-aroylnaphthalene compounds have proved to be formed regioselectively with the aid of suitable acidic mediator (Okamoto & Yonezawa, 2009 ). The aroyl groups at 1,8-positions of the naphthalene rings in these compounds are oriented in opposite fashion and are found to be non-coplanar resulting in partial disruption in π-conjugation systems. Recently, we have reported the X-ray crystal structures of 1,8-bis(4-chlorobenzoyl)-2,7-dimethoxynaphthalene (Nakaema et al., 2007) and 1,8-dibenzoyl-2,7-dimethoxynaphthalene (Nakaema et al., 2008) . As a part of the course of our continuous study on the molecular structures of this kind of homologous molecules, the X-ray crystal structure of title compound, peri-aroylnaphthalene bearing fluoro groups, is discussed in this report.
In the molecule (Fig. 1) , the dihedral angle between benzene rings [C12-C17] and [C19-C24] is 32.34 (8)°, which is distinctively larger than that of 1,8-bis(4-chlorobenzoyl)-2,7-dimethoxynaphthalene [7.99 (8)°]. The dihedral angles between the naphthalene ring [C1-C10] plane and the planes of two benzene rings [C12-C17] and [C19-C24] are 66.88 (7)° and 88.12 (6)°, respectively. The difference between two dihedral angles is larger than that of the analogous compound, which has the corresponding angles of 71.98 (7)° and 71.55 (7)°.
The molecules are packed in the crystal lattice apparently stabilized by C-H···O interactions inovolving C16, C21 and O1 [2.54 Å, 158° and 2.68 Å, 161°]( Fig. 2 and Table 1 ).
Experimental
To a 10 ml flask, 4-fluorobenzoic acid (4.4 mmol, 616.5 mg) and phosphorus pentoxide-methanesulfonic acid (P 2 O 5 -MsOH; 8.8 ml) were placed and stirred at 60°C. To the reaction mixture thus obtained, 2,7-dimethoxynaphthalene (2.0 mmol, 376.4 mg) was added. After the reaction mixture was stirred at 60 °C for 1 h, it was poured into ice-cold water (10 ml) and the mixture was extracted with CHCl 3 (10 ml × 3). The combined extracts were washed with 2 M aqueous NaOH followed by washing with brine. The organic layers thus obtained were dried over anhydrous MgSO 4 . The solvent was removed under reduced pressure to give cake (98% yield). Crude product was purified by recrystallization from EtOH (77% isolated yield). Furthermore, the isolated product was crystallized from toluene-hexane to give single-crystal. 289, 111.12, 114.92, 115.21, 125.47, 129.76, 131.52, 131.64, 132.25, 135.19, 156.24, 163.81, 167.17, 195.38 All the H atoms were found in difference maps and were subsequently refined as riding atoms, with C-H = 0.93 (aromatic) and 0.96 (methyl) Å, and U iso (H) = 1.2U eq (C). (2,7-Dimethoxynaphthalene-1,8-diyl)bis(4-fluorobenzoyl)dimethanone 
Special details
Geometry Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0523 (7) 0.0531 (7) 0.0445 (6) −0.0034 (5) 0.0285 (6) −0.0011 (5) C3 0.0631 (8) 0.0568 (7) 0.0490 (7) −0.0149 (6) 0.0297 (6) −0.0093 (6) C4 0.0771 (9) 0.0442 (7) 0.0547 (7) −0.0094 (6) 0.0406 (7) −0.0078 (5) C5 0.0678 (8) 0.0425 (6) 0.0498 (6) −0.0030 (5) 0.0405 (6) −0.0011 (5) C6 0.0821 (9) 0.0425 (6) 0.0613 (8) 0.0044 (6) 0.0503 (8) 0.0006 (6) C7 0.0729 (9) 0.0493 (7) 0.0589 (8) 0.0160 (6) 0.0444 (7) 0.0089 (6) C8 0.0579 (7) 0.0525 (7) 0.0489 (6) 0.0078 (6) 0.0345 (6) 0.0051 (5) C9 0.0527 (7) 0.0435 (6) 0.0443 (6) 0.0026 (5) 0.0321 (5) 0.0020 (5) C10 0.0548 (7) 0.0418 (6) 0.0416 (6) −0.0004 (5) 0.0325 (5) 0.0016 (5) C11 0.0403 (6) 0.0519 (7) 0.0381 (6) 0.0034 (5) 0.0218 (5) −0.0015 (5) C12 0.0437 (6) 0.0462 (6) 0.0427 (6) 0.0053 (5) 0.0248 (5) −0.0016 (5) C13 0.0647 (8) 0.0530 (7) 0.0477 (7) 0.0040 (6) 0.0325 (6) −0.0046 (5) C14 0.0718 (9) 0.0458 (7) 0.0674 (8) 0.0003 (6) 0.0395 (7) −0.0074 (6) C15 0.0637 (8) 0.0480 (7) 0.0692 (8) 0.0074 (6) 0.0417 (7) 0.0103 (6) C16 0.0732 (9) 0.0610 (8) 0.0541 (7) 0.0048 (7) 0.0405 (7) 0.0063 (6) C17 0.0621 (8) 0.0508 (7) 0.0463 (6) 0.0010 (6) 0.0332 (6) −0.0035 (5) C18 0.0426 (6) 0.0462 (6) 0.0491 (6) 0.0034 (5) 0.0272 (5) 0.0038 (5) C19 0.0427 (6) 0.0425 (6) 0.0486 (6) 0.0023 (5) 0.0253 (5) 0.0003 (5) C20 0.0559 (7) 0.0527 (7) 0.0665 (8) −0.0071 (6) 0.0380 (7) −0.0078 (6) C21 0.0566 (8) 0.0597 (8) 0.0686 (9) −0.0104 (6) 0.0334 (7) −0.0187 (7) C22 0.0516 (7) 0.0667 (8) 0.0469 (7) 0.0060 (6) 0.0220 (6) −0.0099 (6) C23 0.0537 (7) 0.0735 (9) 0.0485 (7) 0.0017 (6) 0.0288 (6) 0.0034 (6) C24 0.0478 (6) 0.0552 (7) 0.0477 (6) −0.0050 (5) 0.0246 (5) 0.0001 (5) (12) C21-C20-C19 120.52 (13) C7-C6-C5 121.59 (12) C21-C20-H9 122.1 C7-C6-H3 120.2 C19-C20-H9 117.3 C5-C6-H3 118.2 C22-C21-C20 118.23 (13) C6-C7-C8 119.37 (12) C22-C21-H10 120.0 C6-C7-H4 120.4 C20-C21-H10 121.7 C8-C7-H4 120.3 F2-C22-C21 118.26 (13) O4-C8-C9 115.77 (11) F2-C22-C23 118.51 (14) O4-C8-C7 122.63 (11) C21-C22-C23 123.20 (12) C9-C8-C7 121.52 (12) C22-C23-C24 118.31 (13) C8-C9-C10 119.88 (11) C22-C23-H11 120.2 C8-C9-C18 115.89 (11) C24-C23-H11 121.5 C10-C9-C18 123.37 (10) C23-C24-C19 120.21 (12) C1-C10-C9 124.44 (10) C23-C24-H12 120.4 C1-C10-C5 117.74 (11) C19-C24-H12 119.4 C9-C10-C5 117.78 (11) O3-C25-H13 110.7 (11) O1-C11-C12 120.91 (10) O3-C25-H14 104.1 (11) O1-C11-C1 118.64 (11) H13-C25-H14 113.3 (16) C12-C11-C1 120.42 (9) O3-C25-H15 111.1 (11) C17-C12-C13 118.93 (11) H13-C25-H15 108.7 (15) C17-C12-C11 122.58 (10) H14-C25-H15 109.0 (15) C13-C12-C11 118.41 (10) O4-C26-H16 110.5 (10) C14-C13-C12 120.87 (12) O4-C26-H17 105.2 (11) C14-C13-H5 121.7 H16-C26-H17 113.2 (15) C12-C13-H5 117.4 O4-C26-H18 110.6 (10) 
